Introduction {#S1}
============

Vertigo and dizziness are among the most common reasons for medical consultation [@R01] and they account for 2-3% of total consultations in emergency departments [@R02]. It has been reported that nearly 26 million people needed a visit in an emergency department for dizziness/vertigo over a period of 10 years (1995-2004) in the US, with a median of 3.6 diagnostic tests per patient [@R03].

Previous studies focusing on epidemiology of vertigo and dizziness have reported a lifetime prevalence between 20% and 30% [@R04] [@R05]. In a recent questionnaire-based investigation, the authors calculated in a large cohort of 2987 French subjects that the 1-year prevalence for vertigo was 48.3%, for unsteadiness it was 39.1%, and for dizziness it was 35.6%. The three symptoms were correlated with each other and occurred mostly (69.4%) in various combinations rather than in isolation [@R06]. In a meta-analysis, a lifetime prevalence of vertigo toward a vestibular disorder was seen in 3% to 10% of the total population [@R07]. Moreover, dizziness, which is a more undefined condition, is frequently associated with other common diseases and conditions, such as migraine [@R08], motion sickness [@R09], orthostatic hypotension, sensation of fainting [@R10] and anxiety disorders [@R11].

A recent study confirmed previous findings on the marked female preponderance among individuals with vertigo (one-year male to female prevalence ratio of 1:2.7), and showed that vertigo is almost three times more frequent in the elderly compared to younger individuals [@R12].

Finally, vertigo and migraine are often comorbid conditions; with the exclusion of vestibular migraine, with prevalence of 0.98% [@R12], patients with Menière\'s disease present a higher rate of migraines (around 56%) than the total population [@R13], and migraineurs more often present benign paroxysmal positional vertigo (BPPV) [@R14].

The main purpose of our work was to assess the prevalence of vertigo/dizziness in a Caucasian population and establish the relationship of these symptoms with headache and its migrainous features.

Materials and methods {#S2}
=====================

Study design {#S2a}
------------

This was an observational prospective study, based on a self administered questionnaire, carried on in 3 university centres in the period between January and April 2015; subjects were anonymously asked to participate, either connecting to a protected site or on a paper support randomly distributed among outpatients in the withdrawal centres. The first part included only demographic data (sex and age) and the question \"Have you ever experienced vertigo and/or dizziness during your lifetime?\". Patients were instructed to consider either the feeling that you are dizzily turning around or that your surroundings are dizzily turning about you. Only patients with a positive history for vertigo and/or dizziness were asked to complete the entire questionnaire. Questions to be answered are reported in [Table I](#T1){ref-type="table"}. Only subjects over 18 years old were included. To characterise the type of headache, four specific questions were included in the questionnaire regarding the feature of symptoms (hemicranial, pulsatile, associated with phono and photophobia and worse during physical efforts); a composite migraine risk score (MRS) was calculated for the patients suffering from headache, giving 2 points for every positive answer, so that MRS could range between 0 and 8.

###### 

Questionnaire to be completed by subjects with a positive history for vertigo/dizziness.

  ---------------------------------------------------------------------------------- ------------------------------------------
  At which age did you experience your first episode of vertigo/dizziness?           
  Do you experience the sensation that surrounding objects are moving or spinning?   
  Do you have the sensation of a decrease of hearing level during vertigo?           
  Did you experience a single episode or relapsing ones?                             
  Do you have an onset or increase of symptoms while lying down in bed?              
  Have you suffered from moderate to severe headache during your lifetime?           A. Localised on one side?
  If yes, did it present with any of the following features?                         B. Pulsatile
                                                                                     C. Associated with phono- or photophobia
                                                                                     D. Going worst during physical effort
  ---------------------------------------------------------------------------------- ------------------------------------------

Population sample {#S2b}
-----------------

A total of 2672 subjects were included in the study; 1249 (46.7%) were males. Mean age was 48 ± 15.2 years (range 18 to 96). No difference was detected between the group of subjects with and without vertigo for the age at inclusion (48.8 ± 15.3 and 47.6 ± 15.1, respectively). In [Table II](#T2){ref-type="table"} sex and age distribution (over or below 50 years) are reported. [Figure 1](#F1){ref-type="fig"} shows the histogram of age distribution of subjects with a positive history for vertigo.

###### 

Age and sex distribution of the sample.

  Sex       Age           Total
  --------- ------ ------ -------
  Females   820    603    1423
  Males     716    533    1249
  Total     1536   1136   2672
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Statistical analysis {#S2c}
--------------------

Normally distributed continuous variables are reported as mean value ± standard deviation; differences were assessed by a two tailed t test. Categorical variables are reported as rates on total and a chi square test was performed to establish differences between groups. A linear regression model has been performed to quantify the vertigo risk in the 4 classes of subjects (males and females, below and over 50 years); data are reported as odds ratio (OR) (95% confidence interval \[CI\]). A linear regression test was also performed to correlate MRS with a clinical history of rotational, positional vertigo and with the age of the first vertigo episode. Analyses were carried out using STATA software v. 13 (Stata Corporation, College Station, 2013, Texas, USA).

Results {#S3}
=======

No difference were seen between the group of subjects with and without vertigo for age at inclusion (48.8 ± 15.3 and 47.6 ± 15.1, respectively). In [Table II](#T2){ref-type="table"} sex and age distribution (over or below 50 years) are reported. In [Figure 1](#F1){ref-type="fig"}, the histogram of age distribution of subjects with a positive history for vertigo at inclusion is shown.

In the sample, 1077 of 2672 (40.3%) subjects reported at least one episode of vertigo/dizziness during their lifetime; 768 (71.3%) were females, while 309 (28.7%) were males. Independently from age, females presented a higher rate of vertigo than males (OR = 3.56, 95% CI 3.017225-4.199935; p ≤ 0.001). Independently of sex, vertigo was more represented in people over 50 years; 479 of 1077(44.5%) with a positive history of vertigo, while 367 of 1595 (23%) without vertigo were over 50 years (OR = 1.37, CI 1.171587- 1.60125; p ≤ 0.005). Considering 1 as the vertigo risk in the sample of males below 50 years, it was 1.8 times higher in males over 50 yo, 4.4 in females below 50 years and 5.2 times higher in females over 50 years (p ≤0.001). In our sample, lifetime risk of vertigo risk was estimated to increase by 1% every 10 years.

In the total sample, 367 of 2672 subjects (13.7%) referred a sensation of spinning or movement of surroundings, 702 relapsing episodes (26.3%), 130 (4.8%) the sensation of fluctuating hearing level during vertigo and 347 (12.9%) reported the onset or increase of vertigo while lying down. In the sample of 1077 dizzy subjects, 375 also reported headache episodes (34.8%), 254 with a MRS of at least 4 points, 110 with a score of 2 and only 11 with a score of 0. The prevalence of various features of vertiginous episodes was calculated in the total group and in the subgroup of subjects also referring headache:

-   the age of the first vertigo (see [Fig. 2](#F2){ref-type="fig"}) was 39.2 ±15.4 years, while in the subgroup of 375 subjects with headache it was 33.4±15.4 (p ≤ 0.001). Thirty-four subjects (1.2%) referred vertigo in a paediatric age, 33 reported headaches (all with a MRS of at least 4) and 25 were females. The MRS was 5 ± 2.2 in the sample of headache subjects, while it was 6.1 ±1.7 in the 34 subjects with paediatric vertigo (p ≤ 0.01);

-   a positional component was reported in 351 of 1079 subjects with vertigo (32.5%), in 146 of 375 (38.9%) subjects with headaches (p = 0.02) and 130 (51.2%) with a MRS of at least 4 (p ≤ 0.01);

-   a relapsing vertigo was reported in 702 of 1077 subjects (65%), in 280 of 375 (74.6%) headache sufferers (p ≤ 0.01) and in 242 of 254 (95%) subjects with a MRS of at least 4 (p ≤ 0.001);

-   a sensation of fluctuating hearing level was reported in 130 of 1077 (12%) dizzy subjects, in 63 of 375 (16.8%, p = 0.02) headache sufferers and in 52 (20.4%) subjects with at least 4 points on the MRS (p ≤ 0.001).
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Finally, a linear regression test demonstrated an association between the MRS and a positional component of vertigo (p = 0.001), rotational vertigo (p ≤ 0.01), age of first vertigo attack (p ≤ 0.0001) and relapsing episodes of vertigo (p ≤0.0001).

Discussion {#S4}
==========

Our data are consistent with those published in previous reports. In our sample, the point prevalence for vertigo and or dizziness of any kind (i.e. without a definition of severity) was 40.3%. Previously published papers have reported different results, with a lifetime prevalence ranging between 23.2% and 59.2% [@R04] [@R06], but when patients were asked if they experienced dizziness bad enough to interfere with daily activities, the positive responders decreased to 16.9-29.5% [@R04] [@R12]. It should be underlined that dizziness is a common and non-specific symptom and may be provoked by various disorders, including neurological, cardiovascular, vestibular and multisensory dysfunctions; moreover, a strict relationship has also been reported with anxiety and panic disorders [@R05] [@R15]. When asked about vertigo as a symptom (i.e. a sense of rotation or spinning), 13.7% of our sample referred to have experienced it; our data confirm those of previous papers reporting a rate in the range between 7.8% and 21% [@R04] [@R12]. Other studies, based on general practitioner records, estimated a 12 month incidence of vertigo between 1.78% and 3.4% [@R16] [@R17]. Commonly accepted clinical practice makes a distinction between vertigo and dizziness, with the first more often associated with a dysfunction of the vestibular system. Nonetheless, it has been underlined in epidemiologic studies that cultural and linguistic factors may play a role in the description of subjective symptoms [@R18] [@R19].

In our sample, we found an increased prevalence of vertigo in females and in the elderly; in particular, females presented a 4.4-fold increased risk for vertigo, while the agerelated risk factor was estimated to be 1.8; these results are consistent with previously published reports [@R04] [@R06] [@R12] [@R19]^-^[@R23].

More interesting data may be drawn about the correlation between vertigo from one side and headache and migraine to the other. Since not all patients referring moderate to severe headaches in our sample were migraineurs, we decided to assess the migraine probability with a score, the MRS, by evaluating 4 characteristics related to migraine (hemicranial, pulsatile, associated with phono and/or photophobia, worse with physical effort). Patients with higher MRS more frequently presented relapsing episodes of vertigo, referred a sensation of hearing level fluctuation during vertigo/dizziness and presented a lower age of occurrence of the first vertigo attack; moreover, all subjects referring vertigo in a paediatric age presented with a MRS greater than 4.

Far from being exhaustive, it should be noted that the relationship between vertigo and migraine is complex and it has been stated that it goes beyond the diagnostic concept of vestibular migraine [@R24] [@R25], whose prevalence in total population has been estimated at 0.98% [@R26]. For example, among patients diagnosed with Meniere\'s disease, 56% also presented migraine compared to 16% in the normal population [@R13]; migraine has been found to be three times more common in patients with idiopathic BPPV [@R27] and two times more common in patients with idiopathic BPPV than in age and sex-matched controls [@R28]. Vertigo may be a migraine precursor in a paediatric age [@R29], and motion sickness occurs more frequently in patients with migraine both in paediatric and adult ages, with a reported prevalence between 30% and 50% [@R30]. Finally, an interrelation between migraine, anxiety and other psychiatric disorders and dizziness has been postulated and a clinical entity including the 3 disorders, the MARD, has been proposed [@R31]. It should be underlined that vertigo/dizziness with a positional component may be related to BPPV, which is more represented among migraineurs, but it may also be one of the commonest findings in vestibular migraine [@R32]. Moreover, our data underline that a sensation of decrease of hearing level during vertigo was reported in 12% of total dizzy patients, and above all in 20.4% of dizzy patients with a MRS of at least 4. This percentage includes patients with Meniere\'s disease, even if not confirmed; nonetheless, a recent paper reported that cochlear symptoms are far from being rare even in subjects with definite vestibular migraine, since 10.7% of patients referred a sensation of a hearing loss often during vertigo and 15.5% sometimes during vertigo [@R33] [@R34].

As a final consideration, we want to underline the possible risks of bias in our work, above all linked to the representativeness of our sample; even if patients presenting for any ambulatory visit were excluded, and questionnaires were completed for a large part by subjects referring to hospital for a blood exam, it cannot be excluded that responders were above all subjects with previous episodes of vertigo. Nonetheless, our results are in the range of previously published data and confirm the high prevalence of vertigo/dizziness as a symptom in the general population.

Conclusions {#S5}
===========

Our data, in accordance with previously published reports, confirm the high prevalence of symptoms of vertigo/ dizziness in general population. Symptoms present a higher prevalence in females and in the elderly. Finally, an association with migraine was found.
